ABSTRACT. Background: One of major areas of modern research econnected with management issues covers interorganizational networks (including supply chains) and cooperation processes aimed at improvement of the effectiveness of their performance to be found in such networks. The logistics is the main factor responsible for effectiveness of the supply chain. A possible and a quite new direction of research in the area of the performance of processes of the interorganizational cooperation is the proximity hypothesis that is considered in five dimensions (geographical, organizational, social, cognitive, and institutional). However, according to many authors, there is a lack of research on supply chains conducted from the logistics point of view. The proximity hypothesis in this area of research can be seen as a kind of novum. Therefore, this paper presents the proximity concept from the perspective of the management science, the overview of prior research covering the inter-organizational proximity with supply chain from the logistics point of view as well as the possible future directions of the empirical efforts. Methods: The aim of this paper is to present previous theoretical and empirical results of research covering interorganizational proximity in logistics and to show current and up-to-date research challenges in this area. The method of the critical analysis of literature is used to realize the goal constructed this way. Results: Knowledge about the influence of the inter-organizational proximity on the performance of supply chains is rather limited, and the research conducted so far, is rather fragmentary and not free of limitations of the conceptual and methodological nature. Additional rationales for further research in this area include knowledge and cognitive gaps indentified in this paper. According to authors the aim of future empirical research should be as follows: (1) unification and update of used conceptual and methodological approaches in research on the proximity in supply chains, (2) testing of theoretical hypotheses with attention paid to importance of the proximity for supply chains taking into account the significant heterogeneity of this form of inter-organizational cooperation, and (3) recognizing the role of the interorganizational proximity for the practice of supply chain management and for the realization of the integration function of the logistics. Conclusions: There is a shortage of scientific research (both in the theoretical and empirical dimension) explaining the importance of the proximity hypothesis for the performance of supply chains. Additionally, there are interesting gaps in existing scientific output, connecting the logistics output (effectiveness and performance of supply chains) and economic geography (the proximity hypothesis). Closing these gaps should increase our understanding of the supply chains performance and, therefore, this will be the area of further research of authors.
INTRODUCTION
The effective supply chains in modern economy, where the logistics is the main factor of their performance [Harrison, van Hoek 2010] , are tools to be used while creating a competitive advantage [Sołtysik, Świerczek 2009 , Witkowski 2010 , Ciesielski 2011 . The significance of supply chains for organizations is explained by the increasing importance of the inter-organization cooperation [Klimas 2014] and changing the level of the market competition from the inter-organizational one to the competition among supply chains [Li et al. 2006 ]. Therefore, it should be obvious, that functioning of supply chains is one of current areas of scientific research [Sołtysik, Świerczek 2009] . The proximity hypothesis is one of possible directions of the scientific exploration [Czakon 2010] and its application to supply chains can contribute to better understanding of the mechanism of their functioning and achieving a higher level of performance (meaning of the supply chains performance determined by the interorganizational proximity lies outside the scope of this paper. This issue will be developed in subsequent publications of authors). The concentration on the proximity in the context of supply chains seems to be justified, taking into account the fact that it is called "a decisive factor of the competitive advantage" of supply chains [Hall, Jacobs 2010] and its dimensions are thought to be "fundamental dimensions" of the supply chain management [Carbone, Blanquart 2013] .
The shortage of the scientific literature connecting the proximity with supply chains [Klimas, Twaróg 2013] was the reason for undertaking the considerations in this topic. The aim of this paper is to present previous theoretical and empirical works about proximity in the logistics, as well as pointing the most promising research challenges in this area.
The paper consists of the introduction, three main chapters and conclusions. The first main part gives some general ideas of proximity from the perspective of management sciences. The second part concentrates on the logistics area. It presents the previous empirical research connecting the topic of the proximity with supply chains. The third part shows possible directions of future research in the area of logistics covering implications of the inter-organizational proximity. The last part contains the conclusions of considerations made previously.
PROXIMITY IN THE LIGHT OF MANAGEMENT SCIENCES -DEFINITION AND MEANING
The inter-organizational proximity is understood as "consistency in attributes of organisations cooperating with each other" [Boschma, Frenken 2010] and is considered with reference to "physical space, psychological and social relations, cultural values or institutional conditions of actions" [Czakon, 2010] . From such a point of view, proximity is a multidimensional category, covering five separate (from an analytical point of view) dimensions [Boschma 2005 [2013] . The proximity hypothesis assumes that the closer the organizations are in particular dimensions, the more effective their cooperation will be [Boschma 2005 , Rallet, Torre 1999 ]. The changes in the level of the performance of cooperation resulting from changing the proximity level among organizations are explained by an increase in work productivity, generating a comparative cost advantage as well as improvement of effectiveness of innovation processes [Czakon, 2010] . Looking for more detailed explanations of the significance of proximity for effectiveness of modern organizations, it is possible to conclude that this proximity is used as a variable that is used to help better understand such processes as: knowledge management, innovation management, interorganizational cooperation as well as interorganisational networking (Table 1) .
Assuming the strategic management perspective, it seems that areas of identifiable meaning of the proximity concentrate on processes that are key factors of the competitive advantage in globalized and knowledge-based economy [Klimas, 2014] . From such a point of view, proximity can help improve market positions of modern companies. [Broekel, Boschma 2012 Concluding, the proximity concept attracted researchers' (of management area) interest relatively late, i.e. at the beginning of the twenty first century. Additionally at the beginning, some attention was paid to processes of inter-organizational cooperation, including network cooperation. After that, research started to be connected closely with processes of knowledge management and innovation management discussed with reference to various types of interorganizational cooperation, i.e. clusters [Canda, Vázques 2005] , industry and technology districts [Petruzzelli, Albino, Carbonara 2007] and innovation networks [Broekel, Boschma 2012; Klimas 2014] . According to many authors there is a shortage of research conducted in the supply chains context, taking into consideration the synthesis of logistics and proximity points of view.
PREVIOUS EMPIRICAL WORKS IN THE AREA OF INTER-ORGANIZATIONAL PROXIMITY IN THE CONTEXT OF LOGISTICS
The concept of proximity is quite new regarding the area of logistics understood as the art of modeling flows of goods and information [Szołtysek, 2012] . To be more detailed, first papers connecting multidimensional inter-organizational proximity with logistics were published approximately 10 years after the topic had started to be interesting for researchers in the area of the management. Novelty of this topic is the reason why scientific literature in this area is scarce, fragmentary and mainly of the conceptual nature. The existing empirical studies are mainly of exploratory nature and (rather) were conducted qualitatively in the form of a case study only (table 2) .
From the logistics point of view, the key benefits of proximity can be indentified in regard to the concept of supply chains. Firstly, according to the scientific literature, in case of entities functioning as links in a supply chain, proximity enables to improve the processes of the coordination of the inter-organizational cooperation, to intensify mutual learning and to improve innovation processes [Hall, Jacobs, 2010] . Secondly, much emphasis is put on the importance of the proximity for the integration of supply chains [Klimas, Twaróg 2013] and efficient management of these chains [De Oliveira et al. 2011] . Positive implications of optimization of the proximity of entities within supply chains are multidimensional (e.g. costs, social, time, quality related ones) and depend on the considered dimension of the interorganizational proximity (table 3). easier cooperation (including communications) due to common and shared approaches to management, philosophy of activity, organizational culture, organizational structure, and strategic orientation, and vision of the future (including convergence of goals). The similarities in the above mentioned aspects can be a source of mutual understanding and inter-organizational trust, as well as of reduction of the risk of opportunistic behaviors social interpersonal relationships connecting workers of members of particular supply chain an increase in effectiveness of communication (utilization of both formal and informal communication channels) and limitation of risks of opportunistic behaviors (e.g. by relationships of friendship, sympathy, family, common values and standards) cognitive similarity of mental models and of cognitive processes, homogeneity and heterogeneity of knowledge databases, technologies applied anddomain of activity synchronization of manufacturing processes based on common technological procesess, production and quality standards applied, an increase in communication performance through use of understandable jargon and technological slang and affiliation to the same group of the practice (e.g. community of practice) institutional institutional environment (including culutural issues) of members of supply chain possibility of easier and more flexible cooperation as the members of supply chain work under similar law framework (same book-keeping rules, labor law, WHS standards) or cultural conditions (lack of cultural differences and conflicts hampering the cooperation) Source: own study Concluding, the meaning of proximity in the context of logistics results from the fact that the proximity in question can be a factor that can explain [Hall & Jacobs, 2010 ] both gaining new competences by members of supply chains and effective management along with coordination of complex and collective activities and logistic processes to be found in Klimas P., Twaróg S., 2015 , Inter-organizational proximity in the context of logistics -research challenges. LogForum 11 (1), 109-117. DOI:10.17270/J.LOG.2015 113 the supply chain. Based on the above and assuming that logistics is an activity of coordination of flows of goods and information within the supply chain [Harrison, van Hoek 2010] , which leads to improvement of its effectiveness.
RESEARCH CHALLENGES IN THE AREA OF INTER-ORGANIZATIONAL PROXIMITY IN THE CONTEXT OF LOGISTICS
Based on significant and interesting theoretical and empirical works regarding the influence of the proximity on the performance of the inter-organizational cooperation (see table 1), it can be concluded that the proximity hypothesis is believed to perform the role of a significant determinant of performance of contemporary supply chains. However, according to authors, there is a deficiency of research restricting the empirical perspective to functioning of supply chains. The authors propose the following three directions of research.
First direction
Many of existing postulates pointing out the influence of proximity on the cooperation processes are only of theoretical nature and therefore need to be verified empirically (see variables that are not bold font in table 1).
Second direction
Prior scientific works linking the proximity hypothesis with activity of supply chains are quite inconsistent regarding the theoretical assumptions adopted (e.g. lack of coherence and high level of ambiguities in the field of number and types of proximity dimensions). Additionally, in many cases the conceptual Klimas P., Twaróg S., 2015 , Inter-organizational proximity in the context of logistics -research challenges. LogForum 11 (1), 109-117. DOI:10.17270/J.LOG.2015 Third direction The previous empirical works should be described as fragmentary and there is a possibility to point few important research gaps. The recommended directions of future research on proximity in the context of the inter-organizational cooperation should be as follows: dynamics of proximity, relationships and interdependencies among dimensions of proximity, nature and the scope of implications of proximity for cooperation and networking cooperation [Klimas, 2014] . Additionally, research gaps are also experienced in relation to cooperation within the supply chain. In particular, some attention is paid to the need of further research that would broaden knowledge of the essence as well as types of management of supply chains through consideration of the significance of proximity dimensions [Li et al. 2006] or comparative research on significance of proximity for the performance of different types of supply chains that are diversified by means of their criterion of proximity in particular dimensions [Kechidi, Talbot, 2010] . Additionally, due to the lack of this type of research, it seems to be justified to focus future research efforts on recognizing the importance of proximity in different types of supply chains, in supply chains functioning in various economic areas, or in supply chains of different geographical locations. It is worth mentioning that at present such topics as significance of proximity and its individual dimensions for realization and the flow of the integration function of the logistics [Szołtysek, 2011] in organizations of the supply chains status, are out of scope of the research.
CONCLUSIONS
Based on scientific literature, there is a lack of scientific research (theoretical and empirical ones) narrowing the considerations on the significance of the hypothesis of the proximity for performance of functioning of supply chains. The researchers of the proximity point out that the inter-organizational proximity is one of fundaments of the inter-organizational cooperation and its importance for the logistics has not been explained entirely and needs further research [Nikkanen, 2005] . According to authors, regarding the existing scientific literature connecting the logistics area (functioning of supply chains), strategic management (effectiveness of interorganizational cooperation) and economic geography (the hypothesis of the proximity) there are interesting cognitive gaps. Closing the gaps in question should lead to better understanding and improvement of performance of supply chains, which will be subject to further research of authors.
